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Cultivation of Maize at the Cawnpore 
Experiment Station. 


sDgbing the past 19 years maize has been, one of the crops 
that have been regularly studied and experimented on at the 
station. Since 1895 outturns ranging from SO to 35 maunds 
of gram have been repeatedly obtained on a number of 
plots, and occasionally aa much as 40 maunds and more, and 
what ia of greater importance definite knowledge has been 
gamed of the conditions which are essential for these higher out- 
turns The ubject of this bulletin na to give in a popular form 
brief descriptions of the processes which have rendered snob out- 
turns possible at the Cawnpore Station and winch if followed by 
the agriculturist in Iforth India must lead to more or less similar 
results and thus materially increase the food-supply of the country. 
The following table gives the yields obtained during these 19 
years on a certain number of plots which have been permanently 
set apart fox experiments with maize . — 
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Ily glancing over tlic figures of the several pints from, top to 
bottom of the Uble ft will be seen that the outturns since 1895 
1 been generally speaking higher an 1 more uniform, i r , less 
affected by the vicissitudes of elimaLe This point is dearly 
brought out in the averages for the three prtiods given m the lable. 
in the case of every one of the plots the average for the =iv-year 
period ending 1900 ia higher than that for the five-year ending 
1894 or of that for the penod ending 1839 To bring to our 
minds more clearly the full extent and value of this increase, and 
then to carry on our enquiry of finding out ilia causes for it, let 113 
couoenfcrato our attention on the quinquennial averages of the 
three cattle -dung plots of the standard eerier alone. They are 
as below t — 


Acreage outtww of tnatse grain oti cattle-dung plots. 
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TJira taking the average of these three plotSj [be produce 
liming the six years ending 1500 has been on the average about 
lOOOlbs of grain pep aero more than that obtained before. Not 
less important than this increase of outturn is the much 
smaller extent to which the vicissitudes and uncertainties <jf the 
season have been affecting the crop, as a perusal of the fable 
» wlc Tlrmo dMoordint Twj'ts not only ftftrtraEed th» objects 
of the CTprnn>tn of the Caw po e BinixD b lod ne to [ fnt- 



that maize vita no mmeium crop, and that; it would Lea risky 
matte* lo «pend money on it in the shape oi manuring, <fcc , 
wh ureas the experience gftUiod since 189?hfi& dnxuonstrated tint 
under intelligent cultivation and layout ahjo conditions of soil 
one! irrigation mai?e is a t eifam cj op, and at least as hardy and 
reliable os any other Mt&rtf cereal, and very much qulekei-grow^ 
mg and m me pt jduati ,e, 

This differonGt! in the result* was due to fho fact tins 
method of cultivation adopted for the mop before 1895 tvat lilcr 
th’it gm i ii l>y the eiiUuaiy cultivator, and since that jour on 
altogether different line 1 ** Btlow are given the several opera- 
tion®. and p\oec=ses vthUh. hav® enabled ns to secure these results . — 1 

1 Sufficiency of space for each individual plant. —This is 
absolutely dentist in order that the roots may be able to develop® 
and 30 about freely for getting Food from the soil nnd the &teiu 
ami leaves may have abundance of light and air The euea 
uqujrtte fot t«ch plant to get the large&fc pos°ible piodnce of 
grain nut cf a field vane* w ith t! c sett, the variety, climate, &e. 
Jj'or the mdinaty yiaug^olo^xcd ceiudry vaiicty cot less than 
2^ squaie fee*, ancl for the larger light yellow* coloured variety 
equally common m certain districts of the provinces not le«s thru. 
2 t- quale feet, should bo allowed 01a fid da uu ,v usually devoted to 
maize by the cultivator. On richer hinds, as on the garden soil 
near town?, or when manured with the more stimulating manures 
&& castor e ah c, poudrefte, , or with large quantities of eattlo- 
duzig, as much as 2 square feet for tlio former smaller variety 
a’id o squire feet for the latter larger variety may be allowed 
TVlien die p) mts happen to go* lesj room than noted above, they 
get crowded, weak and pale and show the effect? not so much in 
tho quftuUty of Tallis and leaves produced ns itt th& number and 
si jp- a n d filling of the cobs, » 6,, the outturn of gram will fall moie 
Wi more in propoi Lon to the cron djng. The great evil in the 
cL'dinary maize crop of the cultivator, and it may be said alger in 
tkfl innisfe crop of the CawDporu Station before 1895, 19 ov£r- 
* ci otffdmg If thi* tingle point be properly attended to the 
outturn of maize grain can be increased by 2 5 to 50 per cent, 
all other epmUtioiH of the cultivator^ oiop remaining the same 



a now. 'The richer the field, or ilie more adverse lie Season, 
the greater the benefits of tins improvement. 

JSssantiri a„ this condition of right space for each plant, j. g., 
neither more nor less, is for outturns like 30 and 3f> mauuds per 
lore, still more doss it become 3 determining factor when Liger 
yields than these amounts! arc aimed at. For whila ovor-crowcl- 
mg starves and weakens the plants, .id thus inoapu' hates them 
from producing as much as a smaller number of better fed and 
more vigorous plants can, more room than what hat been pro. 
scribed above will on tko other hand lead to a waste of land . 
the individual plants in this excess of mom will develops better 
and j "rid more giain than those getting the space recommended ; 
hut the total amount of grain prodncod by the smaller numbei of 
prints in ths former case mil turn out lower tlmn that produced 
bv the larger number of plants of the latter ua«e, inferior though 
these may bo indtvidu illy , that is, in a practical point of view, 
for getting the largest produce of grnjn out of .i given area, 
deviation from the above limits on ciihei side will be found, in the 
forcing climate of Hoilli India, not an improv emeu! but probably 
the reverse). Some figures bearing on thri point are given m 
Anpendvs. II. 

To secure this condition the practice at tlio Oatvuporo 
S ation li.it been to mark out, with the help of a rope and 
two Sticks, straight lines on the field, both length wise and biecdth- 
Wi~e, at the requisite distances, and then to dibble coed by hand m 
holes made with the hliurpi (hand-hoe} at the points of intersec- 
tion. By this means 2 feel between row to row and 1 foot 
between the plants in the rows has been llm aim, though not 
always secured owing to the tcuhnu ai difficulty of not being ablu 
to get with our present t ontrivanees and labourers the holes 
made just at the right points Thin difficulty has been ljfteriy 
got over at the (Jawnpore Station by giving instructions fm 
dibbling at smaller distances than what is really aimed at, and 
when the work is finished and the plants come up and are counted 
the actual number will turn out to be somewhat fewer than 
what was originally contemplated. When the aim i, 2 feet by* 

1 foot, the instructions will bo fur, say, If feet by 9 inches 
This business of hand-dibbfiug may perhaps, to (boss wjio 



have cot tried it, loot a bigger and costlier aff&tr di'in, what 
they will find it to be actually after they have mu.de one or tv o 
pruGtio* 1 ! attempts Tu fact it n a simple matter and has been 
done at the Cawnpore Stitiou by ordinary labourers every yo&r 
during the past 6t£y6ji? on a number of fields Three men tor* 
muikiDg the lines and futir or five women with Ihurpts for making 
holoo nnddlhbHng tLiee or fom seeds m eacii hole 2>ie sufficient 
tor the worl- Sometime:, the straight lines are Lacked on the field 
in one direction, and for oiaW&g holes in the linen the voznen me 
piovided with small sticks a foot m length or as the may be, 
and they measure the distance and fl en dibble the seed. The 
eo'-t of dibbling 2 feec by 1 loot comes to abo it lie l an acre, 

To give each plant the requisite area, tlie f-eed may also be 
dropped in the furrow*, nude by the count* y plorgb, leaving one 
or two furrows blank. But the practical difficulty in adopting 
this bimpki method is at the lima of thinning . the furrows and 
the seed dropped m tbem not being in straight lines, the dibUuce 
to be allowed between the plants on the field \arica, and cannot be 
oven approximate!) worked out by labourer S) the thinning 
done gives ppacings different from those oontomifiated, m one case 
more, and in another loss, and so un, whereas in the ense of 
hnnd-dibbling at regnlai distances apart all that the labourer has 
to do when tho crop is about seven to ten days old, is to leave one 
vigorous plant m. each hole aod pall out all the ie-»t Subject as 
the firmer method i3 to the ^WAdv^utagr noted, it may be tbu only 
one practicable where labour U scarce To «kow what redult-j 
may bo expected horn it, it may b^ men^oned that manv of the 
yiolda obtained m 1895 and 159d were got by adopting this plan 
of sowing If other conditions arc favourable e ?en betur results 
may bo expected, for in tbnse two jeai?, itrd more so in the 
earlier ) tar, the thinning was not based on a clcai krowledge 
of how rcmc.h space shop id bo allowed to each plant foi our condi- 
kwcs, and therefore exied on rhe safer side of allowing ioo many 
plitifa ou a given area, 

• Ffom these remarks it must be obvious that the system of 
hroadoastlng maize seed by hand common, in certain districts is 
9 m should disappear, * 
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2, Sub-soiling.— Sub-soiling once io a depth of about 9 
10 indies is au nivaaiable practice at the Cawnporo Station in 
preparing the land for maize. There is little doubt I hat a goad 
deal of the sna-ess attained with maise, an with moot other eiopr. ia 
due to tins operation. At the station enb ^ojliug is effected by 
one mould-hoard ploigli going in front followed by another heavy 
plough with *he mould- buaid removed working in the furrow 
made by the ioimer plough , no that if the tush goes down 5 inches 
deep, the second begins at the fifth inch and cuts about ‘1 inches 
core, a total depth of about 9 ineLes if teemed. T1 e test of tins 
operation tomes to nlnnt Es 3anaoie The or Unary cultivator 
not being able to adopt this plm foi want of impiomenrs can, if 
labour be »v in) able, have hu hind dug with the phaoru, which 
nuy ( Obt Mm abem; Us 5 to 7 per u t*i 

"WJ eu either of these fivo pl&iift is not adopted, as tvill /re- 
quently be the ease, ploughing as deep as pos-ible with the nalivs 
plough may ba aimed at If tho ‘oil be ml, or well manured, 
and if each mdivulml plant gits Bi'ifiu'nt space, up to about 30 
maiinda par acre are luilnn riach of tho cultivator eten m the 
absence of wb-soiling cc digging with the phuora. 

i Vunctici and selection u j seed — About IS varieties of 
Amernnn maae and the (wo common North Indian vanoties 
bate been tiled at tho status with a view to teat their merits as 
regirds hardihood, pndimtivcmcBs nn d MnULility to the dinui fl 
of North India. Tho results of those trials .bowed that Amen- 
can varieties could be grown nit), out any difficulty rho sime 
year fho teed was imported ; that one or two Americans mjg bt 
encol the Indians in pioduetneness, that taking everything into 
Consideration tho two country variefaus, j ro the best tor „ur 
piesent local conditions- that munh better pro, turd results could 
be immediately achieved by improving those two varieties by a 
enreful selection of need, &c . , and Hint with tbo hgbt yellow 
enuntiy variety a= improved at Cawopote tho best results that t h u 
Norti Indian tlunatn and soil would admit ot might be attained 
uitluu fi itm ^ears. * ^ 

But a careful solution ot seed l.y the farmer is a nee-smty ,f 
U wants full ) kWa. The eiapl«.(, way f„i him to do tli L t# 
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Walk over Lis field whan tie crop is n'pe, select all the vigorous 
plants that bear two good cobs, cut these pkmfs first and bring 
them over to Jn^ threshing floor, keep theta there careful ]y, and 
then go on w i1.h the harvesting of the remainder of Lis. crop .is 
usual. When he has sotno leisure and w free from other work lib 
should examine these selected plants and tike the larger of the 
two cobs to preserve as Becd for next year If this be dona 
for a few years he will be agreeably smpnswl to see UoW the 
number of two nobbed plants on his fields and the amount of 
their produce aie increasing year after yaat Foi persons of 
education and leisure who would like to carry on the woijc of 
reed selection more eueut finally with the object of supplying 
improved seed h the pull it further detail* and notes are given 
in the appendix. 

4, Ma«v.rl'.ig . — Maiac is a quick grower and at the same 
time a gross feeder, because it is a heavy producer, To get good 
results from maize either the land should already be in good 
tnaunml condition or it should be liberally manured. When 
nail er is the eaea,j«drorMjr« according to the soil will, as being 
slovitu growers, be tonnd to yield better results. If the other 
conditioiii- noted in this bulletin are scouted for the crop, then on 
most lai is now put under maize in North India au application 
of up tii ICO mauads of BUtde-duag or poudiettc or 10 nuunilt vl 
of ouster oiikfl n ill bo m jie than repaid m the increase of outturn. 

But the dess and hssthete other conditions are satisfied, tbs 
Ion »r becomes the limit of production and the greater the i idt 
from the vicissitudes of the weathei , and in such oases greater 
expenditure on manures will become risky, so far as the iratne* 
dtate results of tbit season are concerned. For there is, always 
the fact (so well known to all practical agriculturists) to remember 
that oi game manures like the substances we commoDly use m 
Indn arc never lost suddenly, hut niii'W their effects over a 
series of years, ard coMecpiently that portion of tlio manure 
whirh was prevented from ehoftiag its effects daiicg that crop 
praqneaily lies m the field awaiting the sdye’it of the next crop S 
The manures aptdiod after 1599 to the several plots shown in 

tibia No. I above afford nraieriule eea-at “ad-vidm 1 - ' 
siea drag nbo the qunn imf kind f manure they Aon I 
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conditions under tcLipIl fcbey j are hoiking In 
tho next tabic aJso a rc given the yields obtained nidi different 
ib a muvs from petit oe^ and ma'Zf* od Ivd that zn ay Lp taken 
in qualify equil to the better situated maize fields <>F tLe \ ila^r^ 
The manures •dioiva in tlie table rue applied only before planting 
the potatoes and on the m-iduo of manure left unutilised by 
this crop the maisc u3 giortn. 



Tablis No IX, — Acreage outturns of potatoes and maize attained with different manures at the Cawnprre 
*> JSj'pervment Station. 
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A perns tl of tins fill c repeals tiio amount of food that can be 
produced on a given area in a yeir nuclei' favourable conditions 
of tillage, immuring, irrigation, dee — conditions the like of «lii, h 
ibb riijf”' portion cf the Jits now demied to mini 1 m North 
fndu may be taken to poesies In this umiin'tion it should bn 
noted that the belief vaguely entirfuned by tha p.iiitu.w 

ale fitted oulv fni the vmmitv of bn gp tiiiTTi, and not for villages 
is not ba=cd on any pi njiio.il cvputicnie o. kuowUlge ot the, 
mop how modi it j induces, how the crop y itlds .ikindonce of 
food at, to the mltivatoi, a most oiitical part of the year, t j, 
m January and FeUtury, and how (Kirtieulnrly vain able tins 
point ib in years of sotrmfy and famine, is lullv known only to 
rho-e who have h'cT oppnitunitien of unrinmo the avidity w u f, 
v.hidi lahour»r 0 ru«h 10 buy the crop whfu dug out of a 
field 

7rrip.it ion —Jr. tie majority of cases the North Imh m 
cultivator it propirod for and does give a watering 01 two if the 
crop shows the need foi itdunng the breaks in tho ranis The 
v.aloe ol tins watering rises in proportion L, the qiul.tr of the 
Clop , and In eight oi mue years out of ten it m iv he csmined that 
a watering or two fni maize, is n paving investment of inn., oy and 
is, in conjunction juth tho regular spacing of the individual 
plants, the factor that mokes maize the took cfii tain of all the 
hharif core d mops 

lagging and ?. m.t.g , — At present tie cultivator as j rule 
hoes and weedr Ins m.uza ouca oi tn ne, and earths up bis plants 
to glut them a s.afo anchorage If in ,-iddjti wi tc these lie will 
try shallow digging between the crop with forks oi ludoli once, 
end better still twice, Hid observe Laretnlly the results obtained, 
the ehnneos are he will never i egret the rrouhie he tint, nr.r will 
he need to be advised to do the same in subsequent years At 
Cawupoie 1 his diggmg, which, when dono on Coutroct, coals 
lie, 1-9-b up a, ie, ha? been found a powerful ogeci for stinm- 
l.iiiog tie viijutli of (lie ciop and conserving moisture m tho 
soil, and has been luvaushiy moie th.ui repaid in tlie mercury " 
ol unfU’Tii. 



General remarks n thu faction of fcT ic bulletin only tho~o 
poiflt?. hnvo been notioeil ou which Ihe present general notion* 
are not unite cle ir nr noiro^i, aiu! nut points like tie ^election 
of pnitablo 1 inti for ra.u 2 c, the tmid of lowing, whkih th* 
ordinary uiltivatur nnde.s, uids ole^rlj enough. To serara full* 
yields fro 01 

(1) he must fu*t gi\c lip tho idea ilia t Id tu ilO maun (In 
of grain per J-Oi'o j« an exceptionally good crop ; 

(2) he should know that in other cormtuee yields of 5u to 
^0 maatids pec aero tiro fLenpientlv obtained over large 
iioa-, while then* rue not i lew records of yields like 
100 ruaundb *k\& more with the nop taking f> (o 
months to mature , 

(B) IK-t at Cawnpoce ; »ehfe of 80 to 40 monads have 
been lojyutedly obtained m about half fbis tune, 

(4j tliat to secure yield? approaching C'awnpore ones the 
ngmK nt his dispel aip — 

{a\ ngniar spacn g of uoh individual plant , 

Q>) election of feed or using C.iwrjxnc nuiue setd , 

ft) two diggings Utwecn chc crop in addition to the 
n«tial weeding and earthing , 

Ul) duo or two waterings teing the breaks iu the A ams 
that oesnr in mn*t roars. 

(r) liberal in, umnng 

(/) Cither dtsp ploughing or digging with jdwori* before 
'0wuig 4 

The co^t of culuviitiim of maize per acie rihown in the 
following table the figrnes fur oidiuary cultivation aie mostly 
^eprcflutecL from v Field and Garden Crops*' (puge -3, Volume I), 
but the prices have been alteied iu some coses to bring them, mto 
accord with vu'tmg tacts * — # 
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Such calculations caa only lie approximate . as a matter of 
fact the cultiyatox’s cash profit is greater than j- *-.bown above, as 
mo^t of the labour i» done by himself and his family, while die 
lure cliaiged for oat tie i- probably mor** than llicu keep, <$rc , c^sta 
on the average But for comparative pmposcs the figure arc of 
value, air] it is important to lemaik that mod of the extra uost 
at Cawnporc is lnuiined for labour , so that if a rultivaror has 
time and eneigy to follow the Cawnpore mclboilh he can obtain 
the larger produce rt a Ispp increase of cost than is bhown in the 
table, that is the use in las cash piofitmll be greater than is 
shov n, 

* * 

Having examined at pome length th« j more im pox font factors 
that go to Hi tike nifiize a cerLnn and nm ductile map. wp nifty 


, - f 14 ) 

3 litifj notice a fen 1 oilier point- that aie tLo uf tome Intel csfc and 

practical importance — 

iS 1, In table is o I*it will Live been noh«ed tint tho yields 

^ of the stindard pints aince 1895 lut\«* beon generally higher than 

tho-eof the corresponding alternate plot 0 This point is dearly 
brought out in the nvera 2 C& for the crx-jear peiind ending 1900- 
Tho reason for tin* dittai me- bah alsj 1 > *er, icon to he that on the 
Btaud.iTtl plot* maize followh mni/e after a fallow of nine month?, 
while on the alternate pints inaisr follows wheat alter a fallow of 
- Orly three months. These figmes pimply put in a definite form 

what is generally ft u own to pr itinul »grk ulhrri^t-j and others who 
have obsei’vod the crops in the oonnliy But it will not pay to 
leave a put uf Iho ur he&t laud oi the holding of ft farmm fallow 
j for nsno months m the year, as i- done ui thy experiment of the 

Oawupoii* btntion, w) i 3 not meant for his unit'd ion m that 
vtsi) foini but foi other objects i'o tho mure enteipnsmg and 
bp||,ei t-iiainjbhiua.il few the fallowing rot."tion= can bo ictom- 
mended — 

(l) Irt year , oU — Potatoes ftftcr ma.miiing 

2nd year khu it if — Maize with nr mannie 
i ud } oar 3 ",b ? — G r nn ditto 

3rd year Lhtvi f — ILiizc d d to 

3rd j ear *m&i— P otatut* aftci manuiing 

(n) 3bt jear Unit if- — Maize and cot too in alternate lows 
with m inuring 

2 nd 3 car Ihv r'tf—Judr fbi fodder i if possible to be ful 
on the land) without matin re 
2 nd a eaL - Potatoes 

To the majority who may not uue U pouroea the following 
rotations can be rccomuisndc 1 — ■ 

(m) 1 -f j oar Ixliuvij — Mai/jO with w.mnnug 

let } car rul — Peas or gwim i if po -tjLle to be fed on land 
by cattle) vuthotp jnnnmjng 

2 nd y -eioi—“^T" and enttuu m alternate rovs without 
in mining 

■* ■, 3id j cai—M r ljPtif without, manuring, buL with thorough 0 

tillage 

4tb year — Mai^c with unimring 


St 
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(n) l*t vl*u Urj,nf — Maize w if Hunt in id mo 

l 5 t yean. rah u — Pl.is, to be ploughed jii ui Ij be fed by 
cittto On thr land. 

2ndyeU Uni »!/■*— 3Iai/e. 

m ft) 1st year Ui'ti'H — Giar tor f odder to be fed on the land 

'Vtithi/nt manure 

lbf 3 car ruht — Giam for gjvin «lif to ditto. 

2nd joar— M.UZ9 and cntion without immure 

Similarly any number of suitable rotations cau b<" \urlml out to 
£«jt varyinj individual I'lrennattame® 

In drawing up scheme- of rotation tlie point* tliat wav with 
aJr«iut'«gc be borne in rniud aiv* (1 ) fiut o? the fum oi ft ve more 
impoitiitit wcipe — potato'*-., mg.i* i .me (/m unshmg), avbeat, cotton, 
and nmze which vjU ol rm one’e sdrcufjOD tjjili reference to the 
miraedi.du '•pphertioii of the iramue avpjbible, it will imdei pm- 
pcnt conditions pay better to gi\e preference to potatoes ovm all 
oilici crops , (2) tli.it the fin] tint follows potatoes, whalevci it 
1 >Pj Will generally i^a good «»n amount of the excellent toe'bamual 
and dean i ui] ill turn to wlii^li llio Lind gets i educed during the 
gruv.tli of the crop and while digging it uul ; {dj that when 
Jfit/rfop* an jtm 1 1 ti tin* in, then it will pay be-/ to apply th e 
man mu to maize in piefcreth c to the other tines ciops, because 
Fjtfil-cane H«»jtS irtbuCKjQ thelui/J supplied by organic manure 
nt left t fueoLFix mouths .-nd Jjeean?a the slow er-growing 
wheit and cotton ire levs exacting tlmn maize and cart hr 
by good tillage*, to yield lemnonativc letiuJih uulihe maize. Tor 
parrienhua legaiOun, the cultivation of maize and cottuii m alter* 
n.ite rows stn bulletin dSTo 1 " ot 1Q.)1 on the cultivation of longer 
htj pled cations is-rted Lv thia Depaitmaph Tim point thd 
meant io be shown in the suggestion of tho la-t three rot itinin im 
that theio arr* olhn b«twi ways of miking the m^t.of the 
Lind than In tul r.-g and wheat or wheat-barley j tl 

vieiwion, as !■= done m *omc p] aocs (Juramly the practice 
jnovadug jii the better cln.-s of \j]l -geg, ay those of date j« 
Muz.i£T uillo.il, ot growing maize end giam in raialiun irW h* 
betb'L, lioth as legtrds immediate profits and the effect on the 
Lind- 
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2 In sowing, winterer be the Evident <h! opted, whether 
hand- dibbling or dropping the sje I m the furr^w-i iiude by the 
native plough, it is safer, and on rJae whole more advisable, to upc 
mere flnm less. The seedlings pulled out dining thinning 
make a splendid fodder for cattle and foi Lor&es whcie kept, 
wonh in value more than the oxfcrt becd u-ed, It mav be uoteiT 
that m 1806 whenSdlbs seed per acie was chopped behind thu 
native plough, in the thinning done nbuuL a fortnight to three 
wools 5 ' aftci , -owing the seedlings lemove] weighed at the irite of 
400116 pei acre. 

3 Mit-oze tlrav ,, — Thioughout there province 3 and in such 

2 daces of Mad rue «is grow maize the straw is generally considered 
u sole -s as fodder for cattle and thiown away; bnf, on the other 
hand m America, the original home of maize and the country 
which grows it on the target &cal«\ the straw xs veiy ranch 
valued as fodder, just as j udi straw is ill this eouu try Lea% ing 
rlouo the hast/ condemnations sometimes fussed on the cultivator 
foi this apparent wastage of what is considered a valuable article 
in another country, there ta little doubt that ent tie here do not 
like the stuff and avoid eating lI eo long a« they can help it, 
and in thta reluct vice mem habit io not the chief cause hut pro- 
bably the unjialatable it dure of the article ilfdf At the Cawn- 
porr Station some trials ^em nude m feeding cattle with Ibo 
straw , and f he results ot the trials arc tli°ti by chopping into 
f*mall pnetfes w iih the yftdhiisa oi chaff-cutter and mixing with 
the chaff of other fodder*, and per-isting for a few days, the 
oattla can be induetd to eat the leaves and a pa.i t of the stalks , 
that something morp of this ai tide can thus be made is fodder 
by the cultivator, wliofie urn gic.it wan! is nnue foddfu for his 
cattle, than be dnsi now , that in ibis way at taa-l Fometbing 
bulky lo fill then stomachs is rendered waitable which, when 
liberally supplemented by eonccnhatcd foods us cotton Feed, 
oib akes, tSso , appears to maintain the annuals ijq the condition 
they nme befbre this mixture v as begun, that when the stclks 
and leaved are somewhat green uid not ipnte dry they are 
more readily eaten , that when rmfiipplememed by concentrated 
foods, as is often the ea-e with cattle of the ordinary cult ivsi tor, 
N rth dm stmTT cauu ak ih p *od wd n 

iyj wo «lm q cod \ w Ibo Pi iw whoa etc 


i 
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j 11 for tbi -3 diffei&nce in the nutritive ipialmea of 
rl Indian maize straws appear to lie m the fact that 
nt\ a maize motmes lq 75 to 90 days, while in 
a! fa ahuiit to 5% months to mature ; that “vt Ikt-q 
well formed the sterna and leaves ore rxhaustpd of 
it m them piobshly more thoioughly in India tlian 
that witlijtMji crup it is practically known in ceitam 
lie straw of jttdr which if* {fiown under well irrigation 
ill about throe mouths is irtferioi and h<w a lower 
fodder than the slrvw of jvdr groiwi m the proper 
lq ^ed lauds nnd taking about the months to mature ; 
tical experience of the cultivator and the ticking 
a\ 1 fxed a lower value ty the j-Uits uf cereals as 
i0u.fr), jrtdr, pi od lived by ^rops wkioli have 
Olnti rug of gitun than to those of the same mops 
o adverse neither or other reason*, have not matured 
TJu follow 113 tilde sbo^s the inferiority of the 
s ^heie the cub' showed exceptional development ■— 
III — l J i oportton of stt'nw to rubs in uwiiMfrtU'i/ 
iouble-colhad inttiza plants, i tv, grown at Hip 
rwe JStvtvm tti 1S99 
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Of course th<3 only ^air fackny u fa of de»'id»ug a ip'es-tiou like 
this i*- to c.uiy r>n tjatcmatio bedim; cxpei > inents on eat-fb* with 
WfU/c strnv side by wle with j ndf and othej. straws, keeping 
records of the weights ol the mimal 1 } at il>e c evi r J ‘■togen of the 
experuumit in coirj un^hon with olieiuioil ■uiah'-e-* of the fodd«r? 
And m the abs'ntGof mcti experiments then; figures can but 
throat bidne.t lqgbl: on the rpieetion 

Begirding the vduo of greon ru,u/e fodder for cattle, it 
lerjiurcs no saving tl.at it lit-* bteu extensively iwd on the C.ivm- 
j sore St xf i on for working cattle \\uh < vcellunt jvfnills , and for 
pioJuung abiuitUner of munlive green totldcx in oti6-aai1-»-li,ilf 
to two months* tune m 41 ze lias* no erjiial, not e ^ en our j?idr, 

4 JVft7ce tfscuv iitfoofl jor ratth and hovsre . — During ll.c 
pa^tfivo or 'ix 5 eats, net oolj for cattle but for the lior es belong- 
ing tn the riding chib of the AgiiLiiIhii.il Pc’LjoI ancl fur private 
hoi^es maize ha3 heen IngeJy u^ed a* fou l instead of 
during the period from September fo Ma.oh> when ’T eoIL cho.ipsi 
than other grain suited foi animal const mputm JTIjo gi mi fc 
broken to pieces in a tp.'im-n rshei aim! soaked m vvatei a few 
hours before use fnt cattle, and just nuxel with a little water at 
tbf ■time of ivorg for hor ce In \kc ca-c of the LtUr,to woid a 
sudden cl uinge of f jod, ujai/C can b« substituted fbi n paifc of the 
usual allowance of glam, ‘'lessening the gum gradually to ous- 
third the weight of the maize whoa the imiinah are not hard- 
worLccl ai d whole economy is a chief consideration and to half- 
and-half in otkei ca e-, Native breeder of hor^ in the pi u- 
vimea and owners of cattle will find that by this method the oo a t 
of feeding during live 01 &ix mouths in tile yeai can be reduced 
by about lfl to 15 per cent Maize ag food for all kinds of 
livestock is greatly valmd m America, and h largely pioduted 
for tins Fpeual purpose 

T’VtfbtUB— -As l»'if? been already irmaihcA a number of 
varieties have been triwl afc the Cawupora Statum ilunug recent 
-year*. and tkfc following of icMilfa a ay hi given Lere ns 

having & o me po^biTe and negative value, The e, tutcl.cs given .1 
few* pages further- on show the actual jaizcs of fa pn*nl cobs pro- 
duc ed at Ca wnpoi a. 
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Deep yellow country wmie — This r- the variety dobi- 
cotdy gsowo. by the cultiva+rjra in Cfawnpore and the adjoining 
districts, and appeals lo be more or leR* common thtonghout 
the provinces It i c very mooli like, if not identical with, the 
country variety grown in the fow pi jlgs®* of the Madras Presidency 
where nuaiae is grown to any extent. The plants are about 
4 to 7 01 8 feet high bear cobs about a foot t j a foot-und-a-balf 
and rarely dole than 2 feet high from the ground, and on aoc >unt 
of this tost quality and fch«r firm mUrkoiAgi aUod winde and 
BtoriUB fairly well , they mature in about 70 to 80 days The 
oob-i am anull and have gram i*L<hoIj and r'ompa-ily set. 
Ihe grams are hard, of a bright deep yellow ur orange colour, 
rounded or oval m appearance, give goo 1 floui and command 
the best price in planes where this variety js more < ommou , 
and ±r>r keeping qualities fchih variety ii one of if no* the best 
This hardy permanent variety of poorer lands ha* on fcb p whole 
many qualities whioh go to contribute* to us popularity, and will 
ad mU oi considerable improvement by '•rieotion of need 

Light yellow country mat-e — Tina variety is more common 
iu Meerut Muzaffarnagar »od that neighbourhood, and m 
’Tauupur and probably aUo in its adjoining districts It appears 
to represent the type belonging to richer lands or better < ultl- 
vators, such as the Jain of the Meerut division, find is more 
poputai ptubfisibly near all th* larger town* of the provinces where 
maize is grown on garden lands for belling green cobs It h«i& 
larger and tailor plants, being about 7 to 19 feel high amt on good 
lands going up r<? 12 ieec, a luxuriant growth with longer aud 
larger leaves, bears good-sized cobs about 2^ to d feet high from 
the ground, m mote suBcnpfcible to high wind, t'tpeoiallv after 
rainfall or irrigation, and tike* 1 about 80 to 90 day* to mature, 
i e , about 10 dayfc more* JfchAn the former variety. On ar count o 4 
the a e qualities. and on account of the comparatively lower ordrr 
of anils and ewemnaunoesi th&t prevail m ike d^tfvets where tfco 
deep yellow mai-se isuite better, this variety is not so common , 
but in the other pi ices referred* to i> decidedly gce^tei produc- 
tiveness render it more popular 

The gram ir larger; of a light yellow or straw odour often 
duller thac the smaller variety, yields flour pr&TiticaUy as good afe 


o. 
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the former \ fetches in places where the other variety ia common a 
slightly lower pru-e, about a s§r more for a rupee, but in places 
where this variety ip. the common one as good a price as, if not 
better, than the orange variety. Its grain is corn pa rat] rely leas 
hard, and in keeping qualities perhaps slightly inferior to the other 
variety ; but for all practical purposes any inferiority that may 
east in this respect is not likely to oust it from places where 
its greater productiveness is appreciated and preferred* 

Thi-^t is the variety that u commonly referred to m the reports 
of the Cawnpoi’e Station and other official papers as the Jannpur 
variety because of the feet of its seed for at Cawnporo having 
been originally obtained from Jannpur 

When patiently and carefully improved hy selection of F^ed 
and good cultivation, it can be made to match, and even excel, the 
majority of the American varieties for nnr local conditions 
and requirements, and is on the whole a variety full of promite. 
It I? the f-irndard variety u^d for all experimental purposes at 
the Gavf apart' Station An unproved strain of this variety ih 
available from Cawnpore for those who apply for its seed in time. 
The CWn pore improved light yellow variety may generally be 
expected to jield cobs about 20 to ISO per cent larger in size and 
& much greater weight of grain than the same variety m lt^ 
ordinary form as met with in Jannpur or Meerut aide Tbe 
yield 0 shown in the FoverU tables of this bulletin have, except 
whore otherwise specially mentioned, been obtained from this 
improved light yellow variety 

American varieties — it is beyond the scope of thi^ bulletin 
to enter mto a detailed description of the heverai American 
varieties that have been tried at Own pore But it will be of 
interest and importance to know their common obarccters and 
the points m which they generally diffiev from ourn, both on the 
favourable and on tho unfavourable side. The American maizes 
can be broadly divided into — 

(1) Dent corn (corn is the common term in America for 

maize), 

(2) Flint corn 

(3) Pop corn. 

(4) Sweet corn or sugar cUin 
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Of these th© last two are intended for the table : the pop corn 
after popping, and the 3weet corn for using grepn after boiling or 
roasting. The gram of the Imt is shrivelled, wrinkled, hard, 
horny and translucent in appearance, due to the starch having 
been more jr loi3 rodeoed toglmode, a form of sugar, About 20 
Varieties of sweet corn have been tried, and no difficulty has been 
experienced in growufg them, one special feature of these plants 
being their greater tendency to tiller, ty be prolific of cobs, and to 
be shoiter in height. The pop corn has not been tried at Cawu- 
pore, bat to judge from its description, as elongated oval in. nut- 
line, extremely hard, <&c , must be like our deep ysllow country 
variety, which &Ibo pops well, i, e., makes good phoola (o vpfwrb 
in Tamil). Both these classes are not regular field orop-», And do 
not therefore need further attention for oar present purple 

Dent corn appears to contribute the largest number of varieties 
of field-maize, and the accompanying drawing is of what may be 
taken as a fair type ofdentoorn. As will he seen from the drawings 
the grams or kemeh are indented on the top, large, deep and more 
or less wedge-shaped Those nf flint Ourn are hard, smooth and 
more or less oval like those of the two Indian varieties, and more 
especially the light yellow one already described The strikingly 
good features in all the dent varieties with which the Americans 
generally obtain their wonderfully heavy yields are the largeness 
and depth Of the individual grains, the almost cylindrical shape 
of the oob, So that it may hold the largest proportion and weight 
of grain, and the straightness or regularity of the rows The bad 
points are fb.eir lndentedne^, general tendency to be of dull 
colour, yielding inferior flour or meal, uud theur general tm attrac- 
tive appearance wh^u presented in ike market; and in oon?efj uence 
of these points the dent corns fetch iu American and European 
markets a lower price, and will m Indian markets fetch stdl 
lower prices, as here the great and almost only purpose is, unlike 
in America and Europe, for making flour or meal for human 
consumption. The flint varieties stand mnlway between the 
Indian varieties and the American dent corns in these favourable 
and unfavourable characters. The colour of these Americana varies 
greatly. The ideal colour is bright yellow which fetchoB the* 
highest price in the West also. 
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Those who produce corn in this country for feeding thoir own 
slock may be able to obtain iaiger uuttume of gram on a given 
Are-.! by u»mg the deni; corn* and the dint corns of America , but 
for those who grow maize for the market, the unpTOvment of the 
twocountij vane ties, and especially tne lighter coloured one, mu?t 
be the chief resource For snob attempts as may be made towards^ 
adapting some ot the American varieties to Indian conditions, it 
will be beat to get the bright yellow varieties, and of them, as far 
as pos>ible, those bolungiug to the hint -class Here it may be 
mentioned that all these foreign varieties, when grown for epme 
years in our cliuute, as a rule tend towards our normal type in 
all particnlarn-— length of growing period, size of cob, colour, size 
and shape of kernels, &o This tendency, and the readiness 
with which the different varieties of maize cross, when grown 
side by Bide in adjoining fields are points in favour of those 
who wish to adapt superior American vanetios to our local 
conditions , but the*e veiy punts also as a war mug agunst 

expecting too much in this direofciou and wasting time and energv 
which can be employed in improving the variety which we already 
possess, and which has yielded buo*h excellent and qiliok results 
in Teturn for the little trouble bestowed on it 

If weighed and tested m April or May, when the weather 
and the wo)>» are driest, seleot gitod cobs ot these varieties may be 
expected to yield the following result* ' — 
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1 bad fallen, &nd ao the weight of cob is lower than the real 

itions given it) rlje above table were mode ui 
kuch cobs n?. Were available at the time, and the 
ood enough for forming general notions, are not to 
in deciding the merits of the ihref 1 varieties ja 
resent For purples ot comparison the iollow- 
ba taken as more truly representing the present 
ieties, assuming that the vveigfneenm are made m 
of Hiorth India , — 



Table No. V — ■length, weight, &c. oj cols of ditftrtnt mud, ex of »wn-« a„ ifc.jf atcod Tn 1WK 1 
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From these figures, especially from the weights of average 
good note and the maximum weights reached by the best cobs, 
it will be seen what degree of improvement 1ms been effected on 
the two country varieties by selection of seed and better cultiva- 
tion, and how in its present improved form the light yellow 
country variety js approaching the American held corns. 
The yields of gram, &e , obtained from these varieties in 1900 
are given iu the next table. Considering the fnot that the 
improved light yellow country variety was allowed more room 
for each plant than what has been found to give the heaviest 
yields with it, and considering also that with the right spacing 
it has yielded on a number of plots outturns higher than S.OGQibd 
per acre in 1900, it may foT oar local conditions be safely 
assumed to have practically equalled the American field corns 
tried at Cawnpore 

With reference to the percentages of gram to cobs given m 
table No IV cbove, it should be remembered that the proportion 
between grain and cob wall vary according to the dryness of the 
cobs, the weight of the crop, and to a less extent the variety 
and size of the cobs Weighed at the time of harvest in Septem- 
ber, all fche(*e varieties yield from 65 to 75 per cent, of gram 
in relation to the cobs and rarel\ more , but as the weather 
and cobs get drier the proportion rises, yielding about 62 to 8S*6 
per cent, m the case of Improved light yellow country and simi- 
larly with the other varieties. As regards the real difference 
m the proportions due to the intrinsic merits of the varieties at 
the depth of the grain, the smallness of the cnbs &c. t the figures 
m column 9 of table No. IV may be assumed to bo fairly repre- 
sentative after adding about 1 per cent to the figures of the 
Improved light yellow country on account ot its grams having 
been slightly injured by accidental causes. 
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APPENDIX No I 

Directions ftr dehoUng ma tie seed os iJTticti^crf, at, the 
Cawnpoie JUrperimeiit Station* and likdy to be of use to such 
jewuis of edtrafion as wsfi to carry tin ?ced selection in a 
v Lore so i eat iff c wanner than that gi vetb on page 7, 

Piiat decide vastly what qiniitio? you with to deTcIope and 
poipetuate. In maize tbe gi eat point that need* w orking for ia 
the largest weight of grain pci plant 

Affer a cursory examination of the standing crop of your 
Holds, stout vigorous plants bearing two well ‘developed coin 
should be mailed out by tying a piece of tape or trtine ioun<l 
ibe stem. Fol tho forcing climate of North India, hi which 
rna ze mature? as a iulfl in 773 to 90 days, moie than two cobs 
per plant arc «if no good for a field crop On subsequent 
evaminotinn^ before tlie crop re cut fresh plants may bo marked 
-ipd added to the list of tlio ^elected pltinfc, or some of those 
already marked may be removed from Ibe list. In marking out, 
bpside^ the main points already enumerated, ’-lioit cob stalks, 
and oobs formed as near the ground .v possible, may also be kept 
in view as desirable points 

After tbe <iop has been Imiyrntcd the marked plants 
should be separately dried and weighed. ThocobBon completely 
dry mg from .the stalk shonH be separated, unsheathed and sub- 
jected to a (Josser examination. The mam point for observation 
in this examination will be largest weight oi cob yielding the 
largest weight of gram, so that the largest produce of gi urn may 
be obtained from an individual plant from out of bnth tbe cobs 
of the plant. 

Subject to this main aim the points that should bo observed 
a 10’— » 

(1) Well-developed, large, plump giains 

(2) Bught yellow colour dull coloured eeed-j have been 

found specifically lighter, and to bear a smaller 
proportion in weight to the cobs than tho bright 
coloured grains: other colours are less common, 
not so popular, $nd perhaps not so hardy in India 
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(B) "Weight for weight, shelter Ami shnitei cobs to be 
prpferred to thin and Jong oik??. 

(4) Gub" Upormg as lirtlo possible, having their 

> tips as little narrower as possible than tlim butts, 

they -hould be neailj cylindrical, 

(5) Cuba ft lied lip to the ir very tips, 

(Gj Cobs in which, the rows arc sUaight ami there are 
fewest blank ppacos between the rows or in tbe ro^a 
them«elvea, 

(7) The larger one of the two nobs of a plant 

With these points m view choose the \ ery bpst, of the cobs 
already ^elected on the field In this fin J selection let not the 
ann bo to select; as many cobs as possible having m^rc or lc?s 
equally the'-e t;ood points, but it 9 boulfl.be to secure a greatest 
• ombmation ol all thebe qualities in the highest possible degree. 
It jou meet vifii only one such cob that will quite do. 
Btfure adding second cob to It m\ke certain that tbe second or 
third cob ib in eneij way equal tu th* find, othoiwise you 
introduce into your attempt of Using in the race the highest cam- 
hi nation of the good ieahues an item of chance and loom far 
the progeny to go down from that level of excellence. A* many 
about five lo ten Fflrh very be?fc cobs may be finally selected, 
They should b$ carefully preserved iu pots (If obtainable, a 
little naphthaline put between them will help to preserve them 
from weevils.') At the tijno nf sowing the seed at the tip and the 
butt of each ci -b may be left out and the vest carefully ai^a 
Having thus chosen the few cubs of gieatest excellence for 
developing and perpetuating the variety, the remainder of the 
cobs of the marked out double-cobbed plants can be Ubed as 
seed for the Jievt year's geueral crop, for this purpose also using 
if possible only the better cobs and leaving out the inferior 
ones 

The 1 ?® prmcjploB ot selection should be obs rved continuously 
^foi a number ol years, with, a view to getting a variety possessing 
the highest ^possible exudlen je and productive eap^t-ny for our 
olimate, 6 VI, and i^equirecneats. . 
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